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Change from diffuse proliferative to membranous glomerulone-
phritis: Serial biopsies in four cases. Serial renal biopsies (light
microscopy and immunofluorescence) disclosed the transfor-
mation into mcmbranous nephritis of four cases of diffuse
proliferative glomerulonephritis (three exudative and one pro-
liferative). In three of these cases electron microscopy was
performed on deparaffinized light microscopic material. In two
patients the glomerular basement membranes (GBM) on the
initial specimens were regular and normal in every aspect. No
spike-like expansions were revealed next to the base of the
numerous subepithelial deposits. On the subsequent biopsy
specimens spike-like expansions of GBM appeared. On the last
biopsy, deposits were encircled between two layers of GBM.
Such an unusual anatomical evolution could not be predicted
initially on histological grounds. Tn one patient, early mem-
branous changes were present in association with exudative
lesions. In this patient one cannot exclude the presence of com-
bined lesions from the very beginning of the disease instead of a
transformation from proliferative to membranous glomerulone-
phritis. Clinical and biological features were initially those of
acute glomerulonephritis. Later, the nephrotic syndrome ap-
peared in three patients, subsiding after months in two and
persisting in one. Findings in these patients provide yet another
link between two types of human nephritis which have thus far
been considered unrelated; moreover, the findings confirm the
existence of a relationship between human nephritis and ex-
perimental glomerulonephritis, serum sickness types.
Transformation d'une glomerulonephrite diffuse proliferative en
glomerulite extramembraneuse. Des biopsies sériées (en micro-
scopic optique et immunofluorescence) ont montré Ia trans-
formation de quatre cas de glomérulonéphrite (GN) prolifé-
rative diffuse (comprenant trois cas de GN exsudatives et un cas
de GN proliferative) en glomérulite extramembraneuse. Dans
trois cas sur les quatre, un examen en microscopic électronique a
été effectué sur les tissus destinés a Ia microscopic optique, dé
paraffinés. lnitialement, dans deux cas, Ia membrane basale
était normale et réguliere, et les nombreux dépôts sous épithé-
liaux visibles n'étaient pas enchâssés par des expansions de Ia
membrane basale. Sur les biopsies suivantes, des expansions de Ia
membrane basale sont apparues entre les depots. Une telle
evolution ne pouvait être prévue compte tenu de l'aspect de la
GN a Ia fois en microscopic optique. Dans Ic troisième cas, en
revanche, des expansions membranoIdes étaient précocément
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associées aux lesions dites exsudatives. Dans cc cas, ii est
difficile d'exclure une association de deux lesions diffôrentes des
le debut, plutOt qu'une transformation des lesions. Dans tous
les cas, cliniquement et histologiquement, les symptômes étaient
ceux d'une glomerulonephrite aigue. La proteinurie a persisté,
assez importante dans trois cas pour provoquer un syndrome
nephrotique qui régressé au bout de plusieurs mois. Ces cas
montrent Ic lien entre deux groupes de glomérulonéphrites
humaines jusqu'ici considérées comme totalement distinctes.
En outre, il convient de rapprocher ces constatations de celles
qui ont ete faites dans les GN expérimentales de Ia maladie
sérique.
The present report using serial kidney biopsies
describes the development of a membranous gb-
merulitis ("glomerulite extramembraneuse" in the
French literature) following acute proliferative gb-
merulonephritis with acute nephritic syndrome in four
adult patients. The observations suggest that these two
clinicopathobogical types of glomerulitis may not be as
distinctly separate as generally believed. In addition,
the present observations provide yet another link
between human renal disease and experimental gb-
merubitis. Indeed, the two types of lesions have been
observed both by Dixon [1, 2] and by Germuth,
Senterfit and Pollack [3] in experimentally induced
serum sickness in the rabbit.
Methods
Details of the clinical, biological and pathological
data are given in Tables 1—5. Thus, only a brief
summary of each case history is given.
Patient 1 was a 24 year-old man who experienced the
sudden onset of sore throat and fever on March 15,
1968. This was followed two weeks later by a febrile
episode with edema, hypertension, hematuria and
proteinuria. The edema did not completely disappear,
blood pressure (BP) remained slightly elevated and
massive proteinuria persisted. Two years later the
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patient still had proteinuria (2 to 4 g/24 hr) and his BP
was 160/100mm Hg; there was no renal failure. Four
biopsies were performed (Table 1).
Patient 2 was a 46 year-old man. He experienced the
sudden onset of edema, hypertension, proteinuria and
hematuria in November, 1968. Two months later, the
first renal biopsy was performed because of a persistent
nephrotic syndrome. During the next two years there
was gradual regression of the urinary abnormalities
and the nephrotic syndrome leaving only a minimal
residual proteinuria with neither hypertension nor
renal failure. Four biopsies were performed (Table 2).
Patient 3 was a 37 year-old man in whom edema
appeared in March, 1967 without any preceding acute
illness; examination led to the discovery of proteinuria
and transient hypertension. When the first renal biopsy
was performed a few weeks later the nephrotic syn-
drome was still present, along with hematuria but no
hypertension or renal failure. The proteinuria and
nephrotic syndrome did not begin to subside until 18
Table 1. Summary observations on patient #1, a 24 year-old male
Observations Date
Mar, 1968 Apr, 1968 Nov, 1968 Mar, 1969 Nov, 1969 Feb, 1970 Sept, 1970
1st biopsy 2nd biopsy 3rd biopsy 4th biopsy
Blood urea, mg/100 in! 50 50, 70 25 20 20 55 30
Creatinine clearance, mI/mm 68 90 148 190
Plasma protein, g/JOO ml 5.4 5.6 4.5 5.1 5.5 5.7 5,6
Lipids, g°/ 0.81 0.6 0.78 0.67 0.85 0.7
Proteinuria,g/24hr 6—10 3 3.5 4.5 8 4-6 2—4
(non selective)
Urine, RBCJmin 3,600(?) 400,000 1,500,000 750,000 1,400,000 25,000 70,000
Complement CH5O (Normal serum
dilution: 1/50—1/70) 1/20 1/50 1/64 1/50
ASO titer 200 60 100 6 25
Edema + + + + (6 kg) 0 0 0 0 0
Blood pressure 180/120 150/90 135/70 130/80 150/90 140/90 1601100
Treatment
'I'_______________________
Indomethacin Chiorami- t Prednisone
100 mg/24 hr nophen__t
12 mg/24 hr
1' Iniurel f
100 mg/24 hr
Table 2. Summary observations on patient #2, a 46 year-old male
Observation Date
Nov, 1968 Jan, 1969 Jul, 1969 Oct, 1969 Apr, 1970 Oct, 1970
1st biopsy 2nd biopsy 3rd biopsy 4th biopsy
Blood urea, mg/100 in! 70 80 40 30 50 30
Creatinine clearance, mi/mm 97 122 142 180 198
Plasma protein, g/100 ml 5.4 5.6 6.3 6.4 6.4 7.8
Lipids, g% 0.44 0.52 0.6 0.65
Proteinuria, g/24 hr 3.30 3 1 <1 0.60 <1
Urine, RBC/min 192,000 49,000 48,000 200,000 300,000 190,000
Complement CH5O (Normal serum
dilution: 1/50—1/70) 1/40 1/110
ASO titer 100 60
Edema + + (8 kg) 0 0 0 0 0
Blood pressure 170/100 150/90 130/70 125/85 130/70
Treatment Chloraminophen
4mg/24hr t
Indomethacin
t 50 mg/24 hr 1'
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months later at the end of 1968. In 1970, the protein-
uria ranged from 1 to 3 g/24 hr; BP and renal function
were normal. Three biopsies were performed (Table 3).
Patient 4 was a 60 year-old man. In December, 1969,
he experienced an acute episode of hypertension,
severe renal failure, proteinuria and hematuria fol-
lowing bleeding from a gastric ulcer. Renal biopsy
was then done. The edema, hypertension and renal
failure disappeared, but microscopic hematuria and
intermittent proteinuria persisted. A second renal
biopsy was performed in March, 1971. Two biopsies
were performed in all (Table 4).
In summary, each of the four cases appeared clini-
cally as typical acute glomerulonephritis, quite likely
of poststreptococcal etiology according to ASO titers
(200 and 800 units) in two patients, and of unknown
etiology in two others. They did not heal, the neph-
rotic syndrome persisting over many months in three
patients, a slight proteinuria lasting permanently in the
fourth. Such a clinical evolution corresponded to
unusual histological changes, i.e., from diffuse pro-
liferative glomerulonephritis which was obvious on
the first biopsy specimen in each patient, to a mem-
branous glomerulitis. The evolution of the latter is
documented by the histological findings in nine biopsies.
The elapsed time between the first and last biopsy of
each patient varied from 13 to 32 months, the clinical
follow-up being longer.
Table 3. Summary observations on patient #3, a 37 year-old male
Observations Date
Mar, 1967 Apr, 1967 Dee, 1967 Jul, 1968 Dee, 1968 Jan, 1970 Aug, 1970
1st biopsy 2nd biopsy 3rd biopsy
Blood urea, mg/lOO ml 142 80—25 20 30 20 30 25
Creatinine clearance, mI/mm 59—73 124 88 155 110 114
Plasma protein, g/lOO ml 4.8 5.9 5.3 5.3 6.4 6.9
Lipids, g% 1,2 0.85 0.9 0.6 0.55
Proteinuria, g/24 hr 27 6—10 3—6 2—5 1—3 1—3 1—3
(selective)
Urine, RBC/min 56,000 265,000 26,000 10,600 17,000 1,100
Complement CH5O (Normal serum
dilution: 1/50—1/70) 1/30 1/50
ASO titer 30 25
Edema ++ ++(8kg) + 0 0
Blood pressure 180/110 110/80 120/70 100/60 120/80 120/80 150/85
Treatment Indomethacin
'' 75 mg/24 hr t
Prednisone
C 30 mg/24 hr
Table 4. Summary observations on patient #4, a 60 year-old male
Date
Dee, 1969 Feb, 1970 Sept, 1970 Mar, 1971
Observation 1St biopsy 2nd biopsy
Blood urea, mg/100 ml 195 30 35 30
Creatinine clearance, mI/mm 82 93 125
Plasma protein, g/IOO ml 6.7 7.2 7 6
Lipids, g% 0.7 0.9
Proteinuria, g/24 hr 0.8 3 0.30 traces
Urine, RBC/min 106,000 510,000 38,000 18,000
Complement CH5O (Normal serum dilution: 1/50—1/70) 1/70 1/75
ASO titer 800 60
Edema + (±) 0 0
Blood pressure 180/100 190/100 130/80 130/80
Treatment None
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Table S. Morphological features
Pt. Date of Endocapillary
biopsy proliferation
Polymorphs
in lomina
Mesangial
thickening
Humps Argyrophilic expan-
sions of GBM and
other parietal
Sclerosed
glomeruli
interstitium Tubules
Cells Fibrosis Atrophy Basement Casts
alterations membrane
1 4/17/68 + + + + + Hidden by the
proliferation
+ 0 0 +
focal
+ + +
focal
+ ROC
3/5/69 ++ + -I- 0 ++
spiky-diffuse
0 +
focal
+
focal
+
focal
+
focal
0
9/10/69 0 0 ++
spiky-diffuse
3/18 ++
focal
+++
severe
+++ + +
10/6/70 0 + 0 Numerous double lines
Rare spiky expansions
3/24 +
focal
+
focal
0
2 2/5/69 + + + + + + Hidden by the
proliferation
+ + +
1-Jumpy and
flattened
0 0 + +
focal small
focal
+
focal
0 + + +
RBC
7/2/69 + + +
Voluminous but
focal spiky expansions
0 + +
focal
+ +
focal
00 RBC
1 0/22/69 + 0 + + +
flattened
+ -i- +
Diffuse spiky
expansions
0 +
focal
+
focal
0 0 RBC
10/30/70 + + 0 + + +
flattened
Double lines 1/30 focal
focal
+
focal
0
3 4/12/67 -b + + - + + Hidden by the
proliferation
+ + 0 0 0 0 0 0 0
12/20/67 + 0 Hidden by the
proliferation
+
flattened
+ +
Diffuse spiky
expansions
0 +
focal
— 0 0 0
1/7/70 + + 0 + + 0 Double lines 2/15 +
focal
+
focal
+
focal
+
focal
0
4 2/4/70 + + 0 0 0 0 + + + + + + rare + +
mesangiat flattened focal oedema focal RBC
3/17/11 0 0 + 0 ++ ++ + + 0
mesangial focal focal focal focal focal rare
hyaline
ND not determined
Results
Light microscopy (Table 5). The glornerulonephritis
was exudative at the time of the first biopsy in three
patients. The diffuse endocapillary proliferation in-
cluded numerous polymorphonuclear cells almost
occluding the capillary lumina (Fig. Ia). Numerous eo-
sinophilic deposits were located on the epithelial side
of the GBM. The configuration of the GBM appeared
normal with the reticulin stain; no argyrophilic ex
pansions were observed even after repeated examina-
tions (Fig. 2a). In the fourth case, only proliferative
changes were present. The diffuse proliferation was
made up entirely of mesangial cells, the capillary
lumina remaining patent. In all four biopsies there
were a few inflammatory cellular foci in the inter-
stitium with slight focal tubular damage. The vessels
were normal.
The subsequent serial biopsy specimens were un-
equivocally typical of a membranous glomerulone-
phritis. With the reticulin stain (Fig. 2b), the capillary
walls had a tooth-comb appearance due to obvious
spike-like argyrophilic expansions extending from the
epithelial surface of the GBM. Tn two patients, oc-
casional humps were seen eight months after onset,
located between argyrophilic expansions of the GBM.
There was far less proliferation compared with the
initial stage. However, there was a slight increase in the
number of mesangial cells with a moderate hyper-
trophy of the mesangial matrix, even at the last biopsy,
especially in two individual patients, 2 and 3 (Fig. lb).
Occasionally, a few cells were found in the lumina of
some capillary loops. In three patients, some double
lines were seen on the last biopsy. The interpretation of
these capillary wall lesions will be further clarified by
discussion of the electron microscopy (EM) which we
employed. Slight interstitial and vascular lesions were
present in one of these three last patients.
The regression of the proliferation was obvious on
light microscopy, this technique being the best suited
to follow it. Tts regression deserves special comment.
The initial renal biopsy specimens showed an intense,
diffuse cellular reaction in the four patients, associated
with polymorphonuclear infiltration in three. Thus,
one can rule out a minor form of acute glomerulone-
phritis such as occurs in nephritogenic streptococcal
epidemics [4—6], or a congenital abnormality pre-
venting inflammatory response to the immunoglob-
ulin deposits. Neither can one incriminate the action
of renal biopsy specimens
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Arteries Arterioles Electron microscopy Fluorescence
Anti lgG Anti lC Other
sera
Mild endarteritis
Normal
Normal
Normal
Severe arteriolosclerosis
Mild arteriolosclerosis
Severe arteriolosclerosis
Severe arteriolosclerosis
GBM with short spiky projections on ND
its epithelial aspect at both sides of
some flattened deposits.
ND + + +
Diffuse, granular along GBM
Some deposits are included inside the + + +
enlarged GBM Diffuse, granular along GBM
ND Very mild focal granular
ND
+ + +
Diffuse, granular along GBM
+ + +
Diffuse, granular along GBM
rare focal granular
ND
0
0
0
Focal endarteritis
Endarteritis
Focal hyalin deposits
Small focal deposits
Regular GBM without spikes. Hump + + +
shaped and flattened deposits obviously Diffuse, granular along GBM
not inserted into GEM.
Typical spiky projections on both sides + + +
of the deposits. Diffuse, granular along GBM
+ + +
Diffuse, granular along GBM
+ + +
Diffuse, granular along GBM
0
Endarteritis Normal Deposits half inserted into the external + +
half of GBM, normal in other places. Diffuse, granular along GBM
very mild 0
Focal endarteritis
Focal duplication of the
internal elastic lamina
Focal endarteritis
Normal
Normal
Mild arteriolosclerosis
ND
Diffuse, granular along GBM
Regular GBM without spikes. Hump + + +
shaped and flattened deposits obviously Diffuse, granular along GBM
not inserted into GBM.
Numerous deposits partially inserted + + +
into the GBM. Diffuse, granular along GBM
granular, focal
+ + +
Diffuse, granular along GBM
+ + +
Diffuse, granular along GEM
0
0
0
Focal endarteritis
Normal
Mild endarteritis
Mild arteriolosclerosis
Normal
Hyalin deposits
Diffuse and irregular thickening of +
GEM. Numerous deposits included Granular, scarce, focal
into GBM and covered by membranoid
material or inserted into its epithelial
aspect.
ND + + +
Diffuse, granular along GBM
NI) + +
Diffuse, granular along GEM
0
0
0
0
0
0
of immunosuppressive or anti-inflammatory drugs, as
two of our four patients had not received any such
treatment before their second renal biopsy when the
membranous glomerulitis was found. Regardless of the
explanation, it must be kept in mind that the regression
of cellular proliferation in our patients took place in
spite of the persistence of TgG and B1C deposits, and,
in two cases, of "humps" which are considered to
Suggest the presence of immune complexes.
Electron microscopy. The remnants of renal tissue
previously fixed and processed for light microscopy
were the only material available for electron micros-
copy. To utilize this material the following technique
was employed. After removing paraffin from the initial
blocks with toluene, the tissue specimens were im-
mersed in phosphate buffer and hydrated. Post-
fixation was performed with 2% osmium tetroxide for
one hour, followed by dehydration in alcohol and
embedding in Epon epoxy resin. After staining with
uranyl acetate and lead citrate, the sections were
examined under an electron microscope (Zeiss EM
9B). At least three glomeruli were viewed in each
biopsy specimen.
The natural history of subepithelial deposits was
documented by serial electron microscopic examina-
tions in three patients. In patients 2 and 3, three dif-
ferent stages were observed. On the first biopsy two
different kinds of subepithelial deposits were present
along the GBM in association with thickening. Some
were typical scattered "humps" while the others were
flattened and confluent (Figs. 3a and 4a). Spike-like
projections were carefully looked for but none were
detected. At the second stage the remaining deposits,
not as prominent as the humps, had a conical shape
and a regular size. They appeared to be separated by
regular spike-like projections (Figs. 3b and 4b). How-
ever, these deposits were not totally outlined by
membranoid material. At a later stage, these deposits
appeared smaller, more scattered, and less homo-
geneous and electron-dense than previously (Fig. 5).
They were all encircled and outlined by a membranoid
layer giving the appearance of a double-layered GBM.
The inner GBM and the external layer were connected
by spikes giving a "moth-eaten" picture, the capillary
wall being significantly thickened. In the same biopsy
occasional loops appeared nearly normal, containing
tiny deposits located inside the GBM itself, or on its
endothelial aspect.
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a
b
Fig. 1. Photomicrographs of biopsy specimens, patient 3, a, first biopsy, April, 1967 (hematoxylin and eosin, x 250). Note obvious diffuse
proliferation with polymorphonuclear (PMN) cells. The capillary wall was normal at the time of electron microscopy (EM) (see Fig.
3a). b, third biopsy, January, 1970 (trichrome stain, x 150). Note absence of cell proliferation. The capillary wall was thickened with
intramembranous deposits on EM (see Fig. 5).
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a
b
Fig. 2. P/iotomicrographs of biopsy specimens, patient 3 (silver stain, x 1000). a, first biopsy, Apri4 1967. Note normal capillary walls.
I,, second biopsy, December, 1967. Note extramembranous changes with spikes.
Ii
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a
Fig. 3. Micrographs of biopsy specimens, patient 3 (x 15,000). a, first biopsy, April, 1967. Note normal
glomerular basement membrane (GBM) with numerous deposits (arrows) lying on its urinary aspect. Note,
also, absence of projections of GBM alongside the deposits. E, endothelial cell; P, epithelial cell; U,
urinary space. h, second biopsy, December, 1967. Note subepithelial deposits (arrowsl half-inserted inside
GBM.
In patient 1, the natural history of the lesions was
different. At first biopsy there were no humps on the
epithelial aspect of the GBM but only small irregularly
scattered and flattened deposits. Alongside the deposits,
short spike-like projections from the GBM were
present (Fig. 6a). Thus, at variance with the two other
cases, the deposits did not simply lie on the GBM but
were inserted into it to some extent. The thickness of
the GBM was slightly increased. In mesangial spaces
membranoid material was abundant. Endothelial and
mesangial cell proliferation was obvious. In the third
biopsy obtained 18 months later in patient 1, the
capillary wall was irregular and thickened, Some
slightly dense deposits were seen inside the GBM
(Fig. 6b). There are two reasons to question whether
this diffuse exudative glomerulonephritis is different
from the others. First, the discrepancies between them
are not explained by a later biopsy since less than three
weeks had elapsed from clinical onset to biopsy;
actually, it is an early membranous change. Second,
the lack of hump-shaped deposits is striking.
The occurrence of extramembranous deposits in
proliferative glomerulonephritis with acute onset (so-
called acute glomerulonephritis) is well known. Both
"humps" and confluent deposits have been frequently
observed [7—13]. Nevertheless, there are no serial
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Fig. 4. Electron micrographs of biopsy specimens, patient 2. a, first biopsy, February, /969. Typical "humps" (arrows) are clearly
delineated from the GBM by a dense line. GBM is regular and normal in width (x 22,500). b, second biopsy, July, 1969. Some deposits
are half-inserted into the urinary aspect of the GBM. Other deposits (double arrows) are totally enveloped in membrane-like material.
E, endolitheal cell; U, urinary space; x 15,000.
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Fig. 5 Fig. 6a
Fig. 6b
Fig. 5. Electron micrograph from third biopsy specimen of patient 3 obtained in January, 1970. There is irregular and diffuse thickening
of the GBM. In some areas there is duplication as evidenced by an cxterrial layer (BME) and an internal layer (13M1). Some deposits
(arrows) are still present between the two layers. No cell proliferation is evident in the capillary lumens. U, urinary space; x 9,000.
Fig. 6. Electron micrographs of biopsy specimens, patient I. a, first biopsy, April, 1968. Short spike-like extensions (arrow) of membra-
noid material are present adjacent to a flattened subepithelial deposit. (x 25,000). b, third biopsy, September, 1969. Deposits (arrows)
are encircled by GBM separated into two layers, external (BME) and internal (DM1). U, urinary space; x 15,000.
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morphological data disclosing a possible "diffuse
membranous transformation" of subepithelial deposits
associated with diffuse glomerulonephritis such as the
ones described here. Our data demonstrate that a
transformation is likely from "humps" to the other
types of subepithelial depositions that have been
thoroughly described by Osawa, Beres and Kimmel-
stiel [16]. Ehrenreich and Churg [17] are the only ones,
to our knowledge, who have observed a focal—not
diffuse—transformation in cases of subacute or chronic
glomerulonephriti s. However, they underscore the
associated changes, i.e., cellular proliferation, mesan-
gial sclerosis, capsular adhesions and crescents, all of
which were lacking in our four patients. Recently we
have observed such changes in the course of a severe
and prolonged exudative glomerulonephritis treated
with chloraminophen. Indeed, they are different from
what is described here.
The histological data reported in this paper do show
that any kind of extramembranous deposit—provided
that it does not disappear rapidly—is susceptible to
separation by spike-like projections, and that it can
eventually be outlined by a new membranoid layer.
Such changes are identical to those that are known to
occur in idiopathic membranous glomerulitis [18, 19].
Immunofluorescence microscopy Fig. 7. Immuno-
fluorescence microscopy was done on the first biopsy in
three cases (two exudative, one proliferative). Diffuse
granular deposits of IgG were seen along the capillary
walls in all three cases. Identical deposits of fliC were
observed in the biopsy specimens of the two patients
with exudative glomerulonephritis. At the time of the
second biopsy, when the glomerulonephritis was
membranous, the immunofluorescent patterns had
not changed in the three cases. In the fourth patient
where immunofluorescence had not been done on the
initial biopsy, the deposits of IgG and /3lC were
typical, discontinuous, discrete and granular in charac-
ter along the capillary walls. Later on, when proteinuria
almost disappeared, both types of deposits had
diminished and almost vanished, /31C sooner than
IgG.
These sequential immunofluorescent patterns de-
serve some comment. At the early stage of diffuse
proliferative glomerulonephritis, the TgG deposits
were at least as abundant as fllC deposits. In one case
/31C deposits were even absent. Usually, in diffuse pro-
liferative glomerulonephritis, 181C is prevalent and IgG
may be lacking. At the early membranous phase of the
glomerulonephritis, the immunofluorescent pattern
corresponded to what is currently seen in this lesion.
Later on, IgG persisted longer than /31C, additional
evidence supporting the natural history of membranous
glomerulonephritis [18, 19]. One wonders if the early
prevalence of IgG on lC was an abnormality
that, in the proliferative phase, would have suggested
the eventual evolution to a membranous nephritis.
Discussion
Both diffuse proliferative and membranous gb-
merulonephritis can appear during the course of
experimental chronic serum sickness in rabbits [1—3].
The factors known to influence the type of glomeru-
lonephritis are the amount of antigen present and the
intensity of the humoral immunological response.
Moreover, Sugisaki et al [20] discussed the possible
role of an antibody excess in the development of experi-
mental membranous nephritis (Heyman type). The
lesions were first studied sequentially by Alousi, Post
and Heyman [21]. indeed, the transfer of identical
lesions was accomplished with serum or 7S globulins
from nephritic to recipient rats. A similarity between
these experimental situations and our cases is
suggested.
Since early membranous changes were presumably
ruled out with electron microscopy in the initial
biopsy from two of the patients, one can assess the
significance of this previously undescribed transition
from proliferative to membranous glomerulone-
phritis. in his recent and extensive review on mem-
branous glomerulitis, Rosen [18] emphasizes that "no
suggestion of previous streptococcal glomerubone-
phritis is found". In most cases, membranous neph-
ntis is of unknown origin. Moreover, many others
refute the idea of a change from any other morpho-
logical type of primary glomerulitis to the membranous
one. Bariety and Druet [19] reject any connection
between membranous nephritis and minimal change
or the so-called "nil" lesion associated with the
nephrotic syndrome, membranoproliferative or focal
glomerulitis with mesangial deposition of IgA. Their
opinion is shared by Berger [22], Berger, Gable and
Méry [23], Burkholder and Bradford [24] [25], Churg
[26], Churg et al [27], Forland and Spargo [28] and
Pollak et al [29]. On the other hand, with the ex-
ception of the present report there is no evidence that
diffuse proliferative gbomerubonephritis is followed by
membranous glomerulitis [13—15, 30]. Actually, serial
renal biopsies done late in the course of acute gb-
merubonephritis have shown nothing but some
proliferative and sclerotic gbomerular areas [8, 13,
31—39]. There is only one report suggesting a com-
parable evolution from acute glomerulonephritis to
membranous gbomerulitis. However, the limited data
given suggest that, in fact, the chronic gbomerulitis was
not membranous but rather membrano-proliferative
in character [40]. There is, however, one recent ex-
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Fig. 7. Imniunofluorescent staining patterns in biopsy specimens of patient 3. a,flrst biopsy specimen, April, 1967. Abundant diffuse granular
parietal deposits of serum anti-C3; x 250. b, first biopsy specimen, April, 1967. Abundant diffuse granular parietal deposits of serum
anti-TgG; x 250.
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c, second biopsy specimen, December, 1967. Abundant diffuse granular parietal deposits of serum anti-IgO; >< 250. d, third biopsy
specimen, January, 1970. Scanty granular deposits of serum anti-IgG; x 250.
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ception. Hayslett et a! [41] point out such a trans-
formation in patients with lupus nephritis treated for
long periods with prednisone and azathioprine. In
experimental acute serum sickness glomerulonephritis,
no comparable changes were observed even in the
detailed morphological studies of Arakawa and Kim-
melstiel [42]; however, Valdes et al [43] studying a
similar model did describe such a transformation. In
patient 1 in this study, and at variance with the two
preceeding studies, electron microscopy disclosed an
early combination of diffuse exudative proliferation
and membranous changes which later became a typi-
cal membranous nephritis. The presence of such lesions
at the very beginning of a membranous nephritis is
very unusual. In patient 4 no electron microscopy was
done. it is thus impossible to decide whether patient 4
belongs in the first group or represents an example of
early minimal membranous change.
Thus, according to the results of light microscopy
in three patients (confirmed by the results of electron
microscopy in two of the three patients), a definite
histological transformation from acute proliferative to
membranous glomerulonephritis appears to have
occurred. Could this transformation have been pre-
dicted from the changes that were observed on exam-
ination of the initial biopsy specimens? Admittedly,
on initial examination, the actual pattern of immuno-
globulin and /31C deposition was identical to that
which has commonly associated with membranous
glomerulonephritis. However, in our experience, such
a pattern has also been observed during the course of
acute diffuse proliferative glomerulonephritis which
has appeared to heal and has therefore not been sub-
jected to later histological examination. The future
evolution of a given histological lesion cannot
necessarily be based upon such a subtle histological
distinction.
The evolution from diffuse proliferative to mem-
branous glomerulonephritis is rare, without doubt.
However, it may have been overlooked previously.
Indeed, kidney biopsies are not systematically per-
formed at the onset of clinically acute glomerulone-
phritis. When biopsies are done, it is for a precise
reason usually late in the course of the disease when
delayed healing has shed some doubt on the nature of
the disease. in the absence of a previous biopsy
demonstrating diffuse proliferative glomerulonephritis,
transformation to a secondary membranous glomeru-
lonephritis could not be established, It would, then,
be falsely classified as "primary" membranous
glomerulonephritis.
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